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ABSTRACT: 

PROBLEM TO BE SOLVED: To make it possible to give a device on a bus of low 
order the same right to use a bus of high order as a device on the bus of high 
order by providing the arbitration means of the bus of high order a means which 
sets connection information on the bus of low order and information regarding 
the priority of arbitration. 

SOLUTION: A system which has a secondary PCI bus connected to a primary PCI 
bus 1 1 1 through a PCI bus bridge is provided with registers 201 and 202 for 
determining whether or not the secondary PCI bus is connected and the priority 
of arbitration of a device on the secondary PCI bus in an arbitrator 103 which 
arbitrates the primary PCI bus 111. Then an arbitration circuit 205 performs 
arbitration according to the set priority by referring to the contents of the 
control registers 201 and priority register 202 when there is a request for the 
right to use the PIC bus 1 1 1 from the device on the primary or secondary PCI 
bus. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a hierarchy bus system which contains a bus bridge which connects a bus to said second 
bus hierarchical from the first bus, the second bus, and said first bus A royalty demand of said first bus 
which two or more devices linked to said first bus send out, The ABITO rate of the royalty demand of 
the first bus which said bridge sends out is carried out. It is the arbiter which performs an ABITO rate of 
a right of bus access which grants a royalty of said first bus to any one of said two or more devices or 
said bridges. Said arbiter It has a means to set up Arbitration priority of a royalty demand of said first 
bus which a device connected to said second bus through said bridge sends out. Said arbiter It is based 
on information set as a means to set up said Arbitration priority. An Arbitration method of a hierarchy 
organization bus characterized by the ability to change an algorithm of right Arbitration actuation of a 
bus which arbitrates a bus royalty demand from two or more devices linked to said first bus, and said 
bridge. 

[Claim 2] An Arbitration method of a hierarchy organization bus of storing information about right 
Arbitration priority of a bus between at least one device connected to a means to set up said Arbitration 
priority, into said second bus in claim 1, and at least one device linked to said first bus. 
[Claim 3] A means to set up said right Arbitration priority of a bus in claim 1 is the Arbitration method 
of a hierarchy organization bus of storing information about a ratio of count frequency where a right of a 
bus is granted to a bus device linked to said first bus, and a bus device linked to said second bus. 
[Claim 4] An Arbitration method of a hierarchy organization bus set up with a means to set up said 
Arbitration priority, in claim 1 based on configuration information of a proper which a device with 
which said the first bus and second bus were equipped has. 

[Claim 5] It is the Arbitration method of a hierarchy organization bus which is a bus where said the first 
bus and second bus have same physical specification of a bus and logical specification, and bus transfer 
protocol in claim 1 . 

[Claim 6] In a hierarchy bus system which contains at least a bus bridge which connects a bus to said 
second bus hierarchical from the first bus, the second bus, and said first bus A royalty demand of said 
first bus which two or more devices linked to said first bus send out, The ABITO rate of the royalty 
demand of the first bus which said bridge sends out is carried out. It is the arbiter which performs an 
ABITO rate of a right of bus access which grants a royalty of said first bus to any one of said two or 
more devices or said bridges. Said arbiter It has a means to set up whether a device is connected to said 
second bus through said bridge. Said arbiter An Arbitration method of a hierarchy organization bus of 
changing an algorithm of bus royalty Arbitration actuation of said first bus when a device is connected 
to said second bus based on information set as said setting means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable bus arbitration 

method for small information processors, such as a personal computer and a workstation. 

[0002] 

[Description of the Prior Art] Generally, the I/O bus of a personal computer is connected to the high- 
speed I/O bus and the pan hierarchical through the bus bridge to the medium-speed I/O bus and the low- 
speed I/O bus through the bus bridge from the quick CPU bus, host bus, or system bus of a data transfer 
rate. However, the method of a configuration of connecting the I/O bus which has the same data transfer 
rate and bus protocol has appeared in a high-speed I/O bus through a bus bridge in recent years for the 
escape of the number of slots of a high-speed I/O bus etc. Since the I/O bus by the side of the low order 
which is connected through a bus bridge in the case of this method has the same bus protocol as a high 
order side I/O bus, it seems to have extended the high order side I/O bus seemingly. 
[0003] Thus, the PCI local bus (it abbreviates to a PCI bus hereafter) with which specification is decided 
upon and exhibited by PCI Special Interest Group whose thing which can extend the I/O bus which has 
the same protocol by minding a bus bridge is an American economic organization is known. 
[0004] The block diagram of the conventional system which has the PCI bus which connected the 
primary PCI bus and the secondary PCI bus to drawing 3 through the PCI to PCI bus bridge is shown. 
Primary PCI bus 1 1 1 is connected to the host bus 101 through a host bus / PCI bus bridge 102. It has the 
Arbitration signal to connect two or more PCI devices to primary PCI bus 111, and for each PCI device 
acquire the bus royalty of a PCI bus, and has connected with the primary PCI bus arbiter 103, 
respectively. 

[0005] For example, the PCI device 104 outputs REQ__lal23 which are a request signal, in order to 
acquire the bus royalty (it abbreviates to the right of a bus below) of primary PCI bus 111. After the 
primary PCI bus arbiter 103 performs the ABITO rate of the right demand signal of a bus sent out from 
each PCI device, it is outputting ACK_lal24 which are a bus licence signal, and permits use of primary 
PCI bus 1 1 1 to the PCI device 104. In order that other PCI devices may perform the handshake of a 
request signal / bus licence signal similarly, in a PCI bus, the arbiter which a signal required for a 
handshake is defined and carries out the Arbitration of the right of a bus for every device and every slot 
exists for every PCI bus. 

[0006] In drawing 3 , the PCI slot 107 and the PCI slot 108 have connected REQ_lbl25, ACK_lbl26 
and REQ_lcl27, and ACK_lcl28 between the primary PCI bus arbiters 103 as a signal of the right 
Arbitration handshake of a bus, respectively. Furthermore, the signal for requiring the right of a bus of 
primary PCI bus 1 1 1 from the host bus 101 side, Host_REQ121, and Host_ACK122 are connected to 
the host bus / PCI bus bridge 102. Here, secondary PCI bus 1 12 is connected to primary PCI bus 1 1 1 
through the secondary PCI bus bridge 105. The secondary PCI bus bridge 105 has the function which 
buffers the bus signal of primary PCI bus 1 1 1 electrically, and buffers the same bus protocol as primary 
PCI bus 1 1 1 . the case where the right demand signal of a bus of each PCI device on secondary PCI bus 
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1 12 is inputted into the secondary PCI bus bridge 105, the secondary PCI bus bridge 105 performs the 
right ABITO rate of a bus within a secondary PCI bus, and the right of a bus of primary PCI bus 1 1 1 is 
required further the right of a bus ~ it is with request signal REQ_2ndl29 and ACK_2ndl30 which is 
a bus licence signal, and the handshake of the primary PCI bus arbiter 103 and the right Arbitration of a 
bus is performed. 

[0007] Next, the conventional example of the primary PCI bus arbiter 103 of operation shown in 
drawing 7 at drawing 3 is shown. When the master which uses a PCI bus is not, the PCI bus arbiter 103 
is in the bus idle condition 1 70, and when each PCI device requires the right of a bus of coincidence 
here, in order that the primary PCI bus arbiter 103 may grant the right of a bus to the device on a 
primary PCI bus, 1 ACK_la of a bus licence signal is outputted (171). Furthermore, if the right of a bus 
is granted in order to the device on a primary PCI bus (172,173,174) and the right of a bus spreads round 
all PCI devices including the secondary PCI bus bridge 105, a PCI bus arbiter will take a round and will 
grant the right of a bus to a primary PCI device again. 

[0008] Thus, when 111 ****s of the secondary PCI bus bridges 105 are made into the primary PCI bus, 
the primary PCI bus arbiter 103 considers that this is one of the PCI devices on primary PCI bus 111, 
and performs a bus ABITO rate. 

[0009] Moreover, all PCI devices have the I/O field for describing information, such as the attribute of a 
device, called PCI configuration space, it is acquiring the information indicated in this PCI configuration 
space, and it is possible to acquire the fixed information about that device. 

[0010] The protocol, electric specification, the concrete bus arbitration method of the described PCI bus, 
etc. are indicated by "PCI SYSTEM ARCHITECTURE THIRD EDITION" (February, 1995 issue) of 
the U.S. ADDI SON- WESLEY PUBLISHING COMPANY issue. The written page about each 
technology is shown below. 

[001 1] - Specification of a PCI bus From 39 pages to 76 pages. 

[0012] - PCI Arbitration of a bus From 77 pages to 1 12 pages. 

[0013] - Configuration space of a PCI bus From 327 pages to 356 **-JI. 

[0014] - PCI to PCI Configuration of a bridge From 375 pages to 452 pages. 

[0015] The more detailed specification about a PCI bus is indicated by M PCI Local Bus Specification 

Revision2.0" (April 30, 1993 issue) published from U.S. PCI Special Interest Group. 

[0016] 

[Problem(s) to be Solved by the Invention] There was a trouble which is described below with the 
conventional technology. 

[0017] Namely, in the conventional example shown in drawing 3 , as for the right demand signal of a 
bus of each PCI device connected to secondary PCI bus 1 12, the secondary PCI bus bridge 105 once 
performs the right ABITO rate of a bus within secondary PCI bus 112. consequently the case where 
the device which acquired the right of a bus of secondary PCI bus 1 12 requires the bus royalty of 
primary PCI bus 1 1 1 further - the secondary PCI bus bridge 105 - the right of a bus - demand signal 
REQ_2ndl29 the primary PCI bus arbiter 103 - outputting « the primary PCI bus arbiter 103 - the 
right of a bus - it is necessary to wait to output licence signal ACK_2ndl30 and to grant a bus royalty 
[0018] Here, when the primary PCI bus arbiter 103 performs an ABITO rate equally to the device which 
requires the right of a bus of primary PCI bus 1 1 1 , the opportunity for the PCI device on the secondary 
CI bus 1 12 to acquire the right of a bus of primary PCI bus 1 1 1 compared with the PCI device on 
primary PCI bus 1 1 1 becomes remarkably low. 

[001 9] For example, there are three PCI devices on primary PCI bus 111, there are three PCI devices 
also on secondary PCI bus 1 12 further, and the case where each device outputs the access request to a 
host bus / PCI bus bridge is assumed. The PCI device on a secondary PCI bus requires the right of a bus 
of the primary PCI bus arbiter 103 through the secondary PCI bus bridge 105 from the right demand 
signal of a bus having inputted the PCI device on primary PCI bus 1 1 1 into the direct primary PCI bus 
arbiter 103. For this reason, when three PCI devices on primary PCI bus 1 1 1 acquire the right of a bus 
by a unit of 1 time, the secondary PCI bus bridge 105 can also acquire the right of a bus once. Therefore, 
while the PCI device on primary PCI bus 1 1 1 acquires the right of a bus 3 times, since the right 
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Arbitration of a bus within secondary PCI bus 1 12 is still more nearly required, as for the PCI device on 
secondary PCI bus 1 12, the right of a bus can be acquired only once. 

[0020] Thus, since an opportunity to acquire the access privilege to primary PCI bus 1 1 1 is remarkable 
and the PCI device connected through the secondary PCI bus bridge on secondary PCI bus 1 12 by the 
side of low order has it, the case where it becomes impossible to perform normal actuation depending on 
the class of PCI device generates it. [ low ] 

[0021] For example, when two or more PCI devices containing a LAN card are connected to a 
secondary PCI bus and other PCI devices are further carried in primary PCI bus 1 1 1 , the following 
problems occur. Since the probability for the LAN card on secondary PCI bus 1 12 to acquire the right of 
a bus is low, the time interval during the actuation which takes the right of a bus and performs data 
transfer increases also several times compared with the case where it equips with the same LAN card on 
primary PCI bus 111. For this reason, when only magnitude sufficient on a card does not have a buffer 
for this LAN card to keep commo data temporarily, the contents of the buffer may overflow between the 
latency times until it acquires a bus royalty, and fault - commo data is lost may occur. 
[0022] Thus, when the device which requires the royalty of the I/O bus by the side of a high order is 
mounted in the I/O bus extended to the low order side through the bus bridge, there is a problem that an 
opportunity to acquire the right of a bus by the side of a high order becomes remarkably low compared 
with the device with which the high order side bus was equipped. 

[0023] The purpose of this invention is the I/O bus system which has the layered structure extended 
through the bus bridge, and is to offer the Arbitration method by which it has been improved for 
granting the royalty of the high order side I/O bus of the device with which the high order side I/O bus 
was equipped, and an EQC also to the device on the I/O bus extended to the low order side. 
[0024] Other purposes of this invention are the systems which constitute plurality for a PCI bus 
hierarchical through a bridge, and are to offer the Arbitration method that the bus royalty of a low order 
side and a high order side I/O bus can be granted to the timing suitable for each device, according to the 
function of the PCI device connected to the high order PCI bus and the low order PCI bus. 
[0025] The purpose of further others of this invention is the system which has the primary **** 
secondary PCI bus connected through the bus bridge, and is to the PCI device on a secondary PCI bus to 
offer the PCI bus arbitration method and the Arbitration means which the optimal bus ABITO rate can 
be performed. 
[0026] 

[Means for Solving the Problem] This invention established a means for setting an initial entry of a low 
order side bus, and information about priority in an Arbitration as an Arbitration means to perform a 
right ABITO rate of a bus of a high order side bus, in order to attain the purpose. Furthermore, when an 
Arbitration means performed an ABITO rate of a high order side bus, based on information on existence 
of connection of a low order side bus, and setting information about Arbitration ranking of a device 
connected to a low order side bus, it was made to perform an ABITO rate of a right of a bus. 
[0027] It is the system which specifically has a primary PCI bus and a secondary PCI bus connected 
through a PCI bus bridge, and a register for setting up a priority in an Arbitration of existence of 
connection of a secondary PCI bus and a device on a secondary PCI bus was prepared in the interior of 
an arbiter which performs an ABITO rate of a primary PCI bus. Moreover, when an Arbitration circuit 
inside an arbiter of a primary PCI bus performed an ABITO rate of a right of a bus, it changed a ratio 
which grants a right of a bus to a device on a primary PCI bus, and a device on a secondary PCI bus 
with reference to the set point of a register for setting up a priority. 

[0028] Furthermore, a register for setting up a priority of an Arbitration which prepared configuration 
information indicated in PCI configuration space which a PCI device has in an arbiter of a readout and a 
PCI bus was set up. 
[0029] 

[Embodiment of the Invention] Explanatory drawing of the PCI bus arbiter in the first example of this 
invention is shown in drawing 1 . 

[0030] By drawing 1 , the primary PCI bus arbiter 103 has connected with primary PCI bus 1 1 1 with the 
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PCI bus interface 200. Moreover, it connects mutually through the internal bus 207, and a control 
register 201, the internal priority register 202, and the internal Arbitration circuit 205 are set up from 
PCI bus 1 1 1 through the PCI bus interface 200, when setting a value as two registers. About the 
specification which carries out the map of the register to the I/O field of a PCI bus, since it is indicated 
by PCI bus specification "PCI LocalBus Specification Revision2.0" (PCI Special Interest Group ** 
April 30, 1993 issue) etc., it omits here. 

[003 1] REQ/ACK signal input/output port 206 for the Arbitration circuit 205 to output and input the 
right handshaking signal of a bus from a PCI bus — minding - the right of a bus from the secondary PCI 
bus by the side of right demand signal Host_REQ121 of a bus from a host bus bridge, bus specification 
enabling-signal Host_ACK122, and low order the signal of demand signal REQ_2ndl29 and bus 
licence signal ACK_2ndl30 grade is outputted and inputted. Moreover, about connection between the 
primary PCI arbiter 103 and the device on a primary PCI bus and a secondary PCI bus, since it is the 
same as that of the connection diagram of a PCI arbiter shown in drawing 3 explained in the 
conventional example, explanation is omitted here. 

[0032] By drawing 1 , from the PCI device on primary PCI bus 1 1 1 in drawing 3 , or secondary PCI bus 
1 12, the Arbitration circuit 205 performs an ABITO rate with reference to the contents of a control 
register 201 and the priority register 202 according to the Arbitration priority set as two registers, when 
there is a right demand of a bus of PCI bus 1 1 1 through REQ/ACK signal input/output port 206. 
[0033] The details of two registers inside the primary PCI arbiter 103 are further shown in drawing 2 . 
[0034] The bit pattern of a control register 201 is shown in drawing 2 (a). 
[0035] - Bit 0:Host_REQ priority control (0= immobilization, 1= rotation) 

This bit is a bit which controls the priority of the signal for requiring the right of a bus of a primary PCI 

bus from the host bus 101 side in drawing 3 , and can set up a fixed priority and rotation. 

[0036] When it is set as a fixed priority, the priority set as the priority register 202 is absolutely set up as 

priority, and an ABITO rate is performed. On the other hand, when it is set as rotation, based on a 

priority setup of each right demand signal of a bus similarly set as the priority register 202, rotation 

sequence is determined and an ABITO rate is performed. 

[0037] - Bit 1:REQ_1* priority control (0= immobilization, 1= rotation) 

This bit is a bit which determines the Arbitration priority (a fixed priority / rotation) to the right 

handshaking signal of a bus from each PCI device on primary PCI bus 1 1 1 collectively. Since it is the 

same as a bit 0, other portions are omitted. 

[0038] - Bit 2 :P CI bus hierarchy organization (those with a 0= secondary PCI bus, 1 = nothing) 
This bit sets up information, such as nullification of secondary PCI bus 1 12 by the existence of 
secondary PCI bus 1 12, or the disable of the secondary PCI bus bridge 105. When this bit is set to 2, the 
information on the Arbitration ratio set up in a bit 3 serves as an invalid. 
[0039] - Bits 3 and 4 : Arbitration ratio (primary bus: secondary bus) 

This bit sets up the ratio which grants the right of a bus of a primary PCI bus to the PCI device on 

primary PCI bus 111, and the PCI device on secondary PCI bus 1 12, in case the Arbitration circuit 205 

arbitrates the bus demand from each PCI device. According to the set point of this bit, the Arbitration 

circuit 205 performs an ABITO rate so that the opportunity of the right acquisition of a bus may be 

moderately given to the PCI device on secondary PCI bus 112. 

[0040] - Bits 5, 6, and 7 are intact reserve bits. 

[0041] Next, the bit pattern of (b) priority register 202 is explained. 

[0042] - Bit 0 : host priority (0=Host_REQ > REQ_1* and 1=REQ_1* > Host_REQ) 

This bit sets up the mediation priority foreword between the right demand of a bus from the host bus 101 

side, and the PCI device on a primary PCI bus. A setup of this bit is combination with the bits 0 and 1 of 

a control register 201, and determines the Arbitration method of the Arbitration circuit 205. 

[0043] - Bits 1 and 2 : a priority setting book register is a bit which determines the mediation priority 

between the device on primary PCI bus 1 1 1 in drawing 3 , the PCI device 104, the PCI slot 107, and the 

PCI slot 108. 

[0044] The set point of this bit also determines the Arbitration method of the Arbitration circuit 205 in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/16/04 



Page 5 of 7 



combination with the set point of the bits 0 and 1 of a control register 201 . 
[0045] -Bits 3, 4, 5, 6, and 7 :itis an intact reserve bit. 

0046 When increasing the number of connection of a PCI device, this reserve bit is used for it and it 
enables it to set up the mediation priority of the PCI device except two bus bridges, although the device 

• . ._, r.™ i \~-.~ a A av <» mn i» nf thrpp Hp.vir.Rs exeent for the host bus / PCI bus bridge 

on a primary rv_,i uus cApiamvu w/»iuuf*%> — ^ * 

102, and the secondary PCI bus bridge 105. . . .... 

r00471 Then the first example of the PCI bus arbiter of the first example of operation is explained using 
drawing 4 . If 03h is set as the control register 201 shown in drawing 2 and OOh is set as the priority 
register 202, all the right demand signals of a bus will be arbitrated by rotation (Host REQ > REQJ a> 
REQ lb>REQ lc), and the Arbitration circuit 205 will operate so that the right of a bus may be further 
granted to the PCI device on primary PCI bus 1 1 1, and the device on secondary PCI bus 1 12 by the ratio 
of 1*1 

f0048i That is when the Arbitration circuit 205 is in a bus idle condition (147) in drawing 4 , the case 
where all the right demand signals of a bus in drawing 3 are outputted is explained. The Arbitration 
circuit 205 grants the right of a bus to a host bus / PCI bus bridge 102 first based on the set point of a 
control register 201 and the priority register 202 (140). Then, ACKJa is outputted in order to grant the 
right of a bus to the device on primary PCI bus 1 1 1 (141). Furthermore, in order to grant the right of a 
bus to the device on secondary PCI bus 1 12, after ACKJa carries out an output halt an ACK 2nd 
signal is outputted. Thus, if the right of a bus is granted to all PCI devices, granting tte nght of a bus by 
turns to the device on a primary PCI bus, and the PCI device on a secondary PCI bus (143,144,145,146), 
a round will be taken and the right of a bus will be again granted to a host bus / PCI bus bridge^ 
[00491 About the timing of an output halt of the bus licence signal to the device which grants the right oi 
a bus next from the device which is using current and a bus, and an output the Arbitration circuit 205 
may carry out to the timing of arbitration using a timer etc., and when the device which is using the 
current bus suspends the output of the right demand signal of a bus, you may switch 
[0050] Thus, a primary bus royalty can be granted by the same frequency as the PCI device on a primary 
PCI bus also to the PCI device with which the low order side of a secondary PCI bus bridge was 
equipped by giving bus licence by turns to a secondary PCI bus and primary PCI bus side Undei - he 
pLent circumstances, similarly in secondary PCI bus 1 12, the secondary PCI bus bridge 105 should 
iust grant the right of a bus by rotation to the device on secondary PCI bus 1 1 2. 
[0051] Then, other examples of the PCI bus arbiter of the first example of operation are shown in 

m0521The bits 3 and 4 of a control register 201 are changed and set to 01 by two register setup of the 
PCI bis arbiter explained using drawing 4 , and the case where the mediation ratio of the right of a bus 
is set up to two PCI devices on a primary PCI bus so that it may become one PCI device on a secondary 

PCI bus is explained. . . „ _ m , _ oo ^ 

[0053] By drawing 6 , when the primary PCI bus arbiter 103 is in a bus idle condition (170), the case 
where Srifid of a bus occurs from all PCI devices is explained. The primary PCI bus arbiter 
103 outputs a Host ACK signal in order to grant the right of a bus to a host bus / PCI bus bridge first 
accoSg to a setup" of a control register 201 and the priority register 202 (161). Then after granting the 
right of a bus twice succeeding the device on primary PCI bus 1 1 1 (161 ,1 62), m order to grant the right 
of a bus to the PCI device on secondary PCI bus 1 12, an ACK_2nd signal is outputted (163). 
r00541 Then, granting the right of a bus to a host bus / PCI bus bridge in between at a rate of one device 
166,169) on a secondary PCI bus to two devices on a primary PCI bus (164 16 and 167 168), a round 
is taken and it returns to the right (161) of a bus to bus idle (170), or a host bus / PCI bus ; bridge^ 
[00551 The Arbitration of the right of a bus is carried out at a rate of one device on a secondary PCI bus 
to two devices on a primary PCI bus. By the way, according to the function of the PCI device with 
which primary one / secondary PCI bus was equipped, it becomes possible to offer the optimal 
Arbitration method by acquiring the configuration information on the PCI configuration space which the 
PCI device has, and setting up a control register 201 and the priority register 202 based on the 
information. 
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[0056] For example, when it equips with two or more PCI-LAN cards on a primary PCI bus and equips 
with a PCI-SCSI card on a secondary PCI bus, since the one where the latency time to the right 
acquisition of a bus is [ the LAN card ] shorter is desirable, generally, it is setting up a control register 
201 and the priority register 202 so that the right of a bus may be granted with the priority to the PCI 
device on a primary PCI bus, and it is possible to offer the optima! PCI bus arbitration method for a 
system configuration. 

[0057] BIOS which is supporting the PCI bus may perform read-out of the device information from such 
PCI configuration space, and the user of a system may perform it to the timing of arbitration using a tool 
program. 

[0058] As mentioned above, although explanation in drawing is omitted about actuation although the 
Arbitration method of the first example was explained using drawing, in case the maximum individual 
mounting of the PCI device is not carried out at a primary PCI bus and each secondary PCI bus, the right 
demand signal of a bus with which it is not equipped with the PCI device is never outputted. Therefore, 
by the primary PCI bus and the secondary PCI bus, when not equipped with the PCI device, in the 
Arbitration actuation shown in drawing 4 and drawing 6 , the corresponding Arbitration is skipped and 
the right of a bus is passed to the following PCI device. 

[0059] Moreover, all having explained above are about the case where the right ABITO rate of a bus is 
performed by the rotation method. When it is set as fixed priority, the PCI device which always has the 
demand ranking of a high order can acquire the right of a bus preferentially absolutely by making into 
ranking priority set as the priority register. 

[0060] Next, the connection diagram of the PCI bus arbiter of the second example of this invention is 
shown in drawing 5 . 

[0061] The PCI arbiter 151 common to primary PCI bus 1 1 1 and secondary PCI bus 1 12 is formed, the 
right demand of a bus from all PCI devices is put in block, and it was made to arbitrate in the second 
example shown in drawing 5 . 

[0062] The register configuration of the PCI bus arbiter 1 5 1 of the second example is shown in drawing 
9 and drawing 10 . 

[0063] As shown in drawing 9 , the PCI bus arbiter 151 divided the priority register into the primary bus 
and the secondary bus compared with the first example shown in drawing 1 , and formed the primary 
PCI priority register 203 and the secondary PCI priority register 204, respectively. 
[0064] The bit pattern of each register is explained to drawing 10 . 

[0065] Since the (a) control register of drawing 10 and a (b) primary PCI priority register have the same 
bit pattern as a control register 201 and the priority register 202 in the first example, respectively, they 
omit explanation here. 

[0066] (c) secondary priority register of drawing 10 is a register for setting up the priority of the PCI 
device on secondary PCI bus 1 12 of the second example shown in drawing 5 . A bit 0 and bits 3-7 are 
intact reserve bits, and set up the priority of the right Arbitration of a bus of the PCI device on a 
secondary PCI bus using bits 1 and 2. 

[0067] Finally, drawing 8 is used and actuation of the PCI bus arbiter 1 5 1 of the second example is 
explained. 

[0068] Each register shown in drawing 10 explains the case where it sets up so that OOh may be set as 
03 h and the primary PCI priority register 203 at a control register 201 at 01 h and the secondary PCI 
priority register 204, and all right demands of a bus may be adjusted by rotation and the right mediation 
ratio of a bus to the device on a primary PCI bus and the device on a secondary PCI bus may be set to 
1:1, using drawing 8 . 

[0069] When the PCI bus arbiter 151 is in a bus idle condition (188) and there is a right demand of a bus 
from each PCI device, Arbitration actuation is performed according to a setup with a control register 
201 , the primary PCI priority register 203, and the secondary PCI priority register 204. 
[0070] First, Host_ACK122 is outputted in order to grant the right of a bus to a host bus / PCI bus 
bridge (181). Next, in order to grant the right of a bus by turns to the PCI device on primary PCI bus 
111, and the PCI device on a secondary PCI bus, the bus licence signal corresponding to each device is 
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outputted(183, 184, 185,186,187,188). 

[0071] Thus, a round will be taken if the right of a bus is granted to all PCI devices. In addition, since it 
is the same as that of the first example about actuation of other portions about the second example, 
explanation is omitted here. 
[0072J 

[Effect of the Invention] According to this invention, the right of bus access to a high order side I/O bus 
can be granted like the case where the I/O device with which the I/O bus by the side of low order was 
equipped through the bus bridge by the bus arbitration in the system which has a hierarchy bus structure 
is also equipped at a high order side I/O bus. 

[0073] Moreover, since an Arbitration ratio can be set as arbitration and the mediation priority between 
each I/O device can be set up by the bus arbiter between the device with which the high order side I/O 
bus was equipped, and the device with which the low order side I/O bus was equipped, the optimal bus 
arbitration method can be set up according to the function of the I/O device with which it was equipped. 
[0074] Since the right of primary PCI bus access equivalent to the PCI device with which the primary 
PCI bus was equipped can be granted to the device with which is the system which specifically has a 
primary PCI bus and a secondary PCI bus through a PCI/PCI bus bridge, and the secondary PCI bus was 
equipped, malfunction of a PCI device, a fall of system performance, etc. by having equipped the 
secondary PCI bus can be prevented. 

[0075] Moreover, the optimal Arbitration method can be set up based on the configuration information 
read from PCI configuration space. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing of the PCI bus arbiter of the first example of this invention. 
[Drawing 2] Register explanatory drawing of a PCI bus arbiter. 
[Drawing 3] The connection diagram of the conventional PCI bus arbiter. 

[Drawing 4] Explanatory drawing of the first example of the PCI bus arbiter of the first example of 
operation. 

[Drawing 5] The connection diagram of the PCI bus arbiter of the second example of this invention. 
[Drawing 6] Explanatory drawing of the second example of the PCI bus arbiter of the first example of 
operation. 

[Drawing 7] Explanatory drawing of the conventional example of a PCI bus arbiter of operation. 
[Drawing 8] Explanatory drawing of the example of the PCI bus arbiter of the second example of 
operation. 

[Drawing 9] Explanatory drawing of the PCI bus arbiter of the second example. 

[Drawing 10] Explanatory drawing of the register of the PCI bus arbiter of the second example. 

[Description of Notations] 

103 [ - A bus licence signal, 129 / - The right demand signal of a bus 130 / - A bus licence signal, 
200 / -- A PCI bus interface, 201 / A control register, 202 / -- A priority register, 205 / An 
Arbitration circuit, 206 / - REQ/ACK signal input/output port. ] -- A primary PCI bus arbiter, 111 - A 
primary PCI bus, 121 The right demand signal of a bus, 122 



[Translation done.] 
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